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RIGHT ANGLE PRINTED CIRCUIT BOARD CONNECTOR APPARATUS, METHODS 

AND ARTICLES OF MANUFACTURE 


FIELD OF THE INVENTION 

This invention relates to apparatus, methods and articles of manufacture for electrical 
connectors. More particularly, this invention relates to apparatus, methods and articles of 
manufacture for right angle electrical connectors for printed circuit boards and the like. 

BACKGROUND OF THE INVENTION 

A printed circuit board (PCB) connector is often used to provide an electrical interface 
between a PCB and a cable. A right angle PCB connector is often used to minimize the space 
required by PCB connectors and to ease the installation of cables to the connector. 

Care must be taken when attaching to the connector. For example, the connections must be 
securely fastened so they do not come apart after installation. Additionally, they must properly 
aligned so that an electrical connection is made upon installation. 

In order to attempt to resolve these and other difficulties, various mechanisms have been 
used. Snap in mechanisms are one such mechanism. Snap in connectors provide convenient 
operation, allowing for quick and accurate installation. Moreover, a right angle snap in connector 
permits a high board mount density, thus allowing for a number of connectors to be installed in a 
small area. 

However, snap in mechanisms may be confusing for the installer because of their similar 
appearance. If the confusion among possible connections leads the installer to make the wrong 
connection, the result could be disastrous. 
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In order to attempt to minimize confusion between snap fit type connectors, various 
standards have been established. One of those standards is referred to as FAKRA. This standard 
provides a system, based on keying and color coding, for proper connector attachment. Like 
connector keys can only be connected to like cable keys in FAKRA connectors. Thus secure 
locking and positioning of connector housings is provided. 

Use of a standardized FAKRA and other similar connectors may lead to difficulties when 
designing a connector, however. A FAKRA connection may increase the space required for the 
connector. Additionally, and perhaps most importantly, a FAKRA connector, which is made of 
plastic, may interfere with the desired electrical connection, so, for example, grounding may be 
inhibited or non existent. Yet modification of a FAKRA type connector is extremely difficult 
because of their standardized construction. 

Accordingly, it would be beneficial to have a small, effectively integrated mechanism for 
use in grounding FAKRA and other similar types of electrical connectors. 

Therefore, it is an object of the present invention to provide an small, integrated electrical 
connector. 

It is yet a further object of the present invention to provide a small, lightweight electrical 
connector with an integrated grounding mechanism. 

It is a further object of the present invention to provide an FAKRA or similar type of electrical 
connector with grounding mechanisms that minimally, if at all, increases the size of the connector. 
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SUMMARY OF THE INVENTION 
The present invention comprises right angle connector apparatus, methods and articles of 
manufacture. The preferred embodiments are used to connect printed circuit boards with cables 
and the like. The components of the preferred embodiments comprise a body, which in the 
especially preferred embodiment is a diecast printed circuit board jack, as well as ground and 
keying elements. 

Upon assembly of the elements, and insertion in a device, the embodiment provides 
grounding to the device. In the embodiments used in a vehicle, grounding will usually be to the 
vehicle chassis. 

The preferred embodiments provide grounding within a FAKRA or other similar type of 
standardized connector without altering the necessary standardized components and dimensions. 
Moreover, any desired audible and tactile feedback - assuring the connection has been 
established - is maintained. 


BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 shows a plan view of a preferred embodiment. 
Figure 2 shows a plan view of a preferred embodiment. 
Figure 3 shows a plan view of a preferred embodiment. 
Figure 4 shows a plan view of a preferred embodiment. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a preferred embodiment of the present invention as it might be passed 
through surface a. Surface a is the desired grounding surface. In the especially preferred 
embodiment, surface a is a vehicle chassis. 

Also visible in Figure 1 is keying mechanism 10. Keying mechanism 10 provides 
appropriate snap fit or other connection as is known in the art for a cable or other connector. In the 
especially preferred embodiments, keying mechanism 10 is a color insert defined as appropriate 
according to the FAKRA standard. 

Gasket 20 provides a grounding connection to surface a. In the especially preferred 
embodiments this is an EMI/RFI gasket, as the especially preferred embodiment is used in a RF 
environment, e.g. for digital satellite radio connections, global positioning systems, etc. Body 30 
provides the plug in connection to the printed circuit board. 

Turning now to Figure 2 a view of a preferred embodiment is seen. Keying mechanism 10 
is shown, as well as gasket 20 and body 30. Depending from body 30 are legs 31, 32, 33 and 34 
providing plug in mounting to the printed circuit board as is known in the art. Also seen is 
electrical lead 35 which provides the electrical connection from the printed circuit board also as 
known in the art. Electrical lead 35 passes through body 30, gasket 20, and keying mechanism 10, 
terminating in end 36. 

Figure 3 shows body 30 with grounding extension 38 protruding therefrom. Grounding 
extension 38 provides a mounting for grounding element 20. Grounding extension 38 also 
provides cutouts 11 and 12 for mounting keying mechanism 10 in mating contiguous relationship 
thereupon. It should be noted that grounding extension 38 may provide any desired configuration 
for mating with keying mechanism 10, such as, in the especially preferred embodiments, when 
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keying mechanism 10 comprises a standardized connector means, e.g. a FAKRA mount. In other 
embodiments, other mounting mechanisms may be used for keying mechanism 10 as desired. 

Figure 4 shows a view of separated elements of a preferred embodiment. Keying 
mechanism 10 with engagement means shown generally at 15 mates with grounding extension 38, 
such as, for example, at cutouts 13 and 14, thus providing positive engagement with grounding 
extension 38. Annular grounding element 20 is displaced over grounding extension 38 once 
assembled as had been shown in Figure 2. It should be noted that keying mechanism 10 shown in 
the embodiments of the Figure is a FAKRA connector. In other embodiments other mechanisms 
may be used as desired. 

It should be noted that grounding element 20 and grounding extension 38 are used herein to 
denote a first and second grounding element respectively. The first and second elements are to be 
understood as connector components so that, when properly connected, a desired ground is made 
between the elements. 

Other connector elements apart from FAKRA or similar types may be used in various 
embodiments as desired. In the especially preferred embodiment a FAKRA SMB connector is 
used. However other connectors known in the art may also be used. 

The various elements are made of materials such as are known in the art. For example a 
FAKRA compliant keying mechanism may be made of various plastics, such as Teflon, 
polypropylene, and polymethylpentene. A Body element is also constructed from suitable material 
as is known in the art, such a diecast zinc or similar materials. Grounding elements may be 
constructed of suitable grounding material as known in the art. Preferably the embodiment is 
weighted as well thus preventing tipping during installation. 
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The above description and the views and material depicted by the figures are for purposes 
of illustration only and are not intended to be, and should not be construed as, limitations on the 
invention. 

Moreover, certain modifications or alternatives may suggest themselves to those skilled in 
the art upon reading of this specification, all of which are intended to be within the spirit and scope 
of the present invention as defined in the attached claims. 


